The molar tooth sign was initially identified in Joubert syndrome, named after Marie Joubert who first described it in 1968 as a rare autosomal recessive disorder characterised by the neuroradiological hallmark of the molar tooth sign caused by cerebellar vermian hypoplasia. Subsequently, it emerged that the molar tooth sign encompasses many syndromes that are now grouped together and termed Joubert syndrome and related disorders (JSRDs). Knowledge of the newer classification system and the subtypes is important and helps to direct and interpret imaging studies based on clinical signs so as to avoid delay in diagnosis of the hepatic, oculorenal and renal subtypes of JSRDs in patients in whom the molar tooth sign is identified on brain MRI.
The molar tooth sign refers to the characteristic appearance on axial CT or MRI of enlarged and horizontally directed columnar structures on each side of the midline flanking a deep interpeduncular fossa. [1] This appearance is a result of absence or hypoplasia of the cerebellar vermis, lack of normal dorsal decussation and consequent enlargement of the superior cerebellar peduncles which follow a more horizontal course as they extend perpendicularly to the brainstem between the midbrain and the cerebellum. [1, 2] The absence of decussation of the superior cerebellar peduncular fibre tracts causes decreased anteroposterior diameter of the midbrain and a deep interpeduncular fossa. [1] The 'roots' of the molar tooth are represented by thick, perpendicular, non-decussated superior cerebellar peduncles, while the 'body' of the molar tooth is formed by the cerebral peduncles of the brainstem with a deep interpeduncular fossa (Fig. 1a) . [3] Diffusion tensor tractography confirms the failure of superior cerebellar peduncle decussation. [2] Colour-coded functional anisotropic maps evaluate for the presence of a focal red dot anterior to the mesencephalon, adjacent to the interpeduncular fossa, which represents the decussation of these fibre tracts (Fig. 1b) . Absence of the focal red dot demonstrates failure of decussation of the fibre tracts within the superior cerebellar peduncles and laterally located deep cerebellar nuclei (Fig. 1c) . [4] The molar tooth sign was initially identified in Joubert syndrome. Marie Joubert first described this syndrome in 1968 as a rare autosomal recessive disorder characterised by the neuroradiological hallmark of the molar tooth sign caused by cerebellar vermian hypoplasia. [4, 5] Subsequently, it has become clear that the molar tooth sign is a radiological hallmark that encompasses many syndromes that are now grouped together and termed Joubert syndrome and related disorders (JSRDs). [2] The genetic basis of JSRDs is complex and heterogenous owing to the resultant mutations of genes encoding ciliary proteins important in brain and ocular development and renal function. [2] According to the most recent classification, JSRDs are classified into 6 phenotypic subgroups: Pure JS (Fig. 1a) ; JS with ocular defect; JS with oculorenal defects; JS with hepatic defect (Fig. 2) ; JS with renal defect (Figs 3a and 3b) ; and JS with orofaciodigital defects. [6] With the identification of various genetic mutations in each of these subtypes, subsequent classifications will need to incorporate this information. [6] It is important for the radiologist to look for associated findings in the central nervous system and other organs, such as the orbits, liver and kidney, associated with JSRDs. [2] Once the molar tooth sign is identified, the brain MRI scan should be reviewed for other associated abnormalities including abnormal configuration and malrotation of the hippocampi, callosal dysgenesis, malformations of cortical development and cephaloceles, which have been described in a sizeable number of patients with JSRDs. [7] Knowledge of the newer classification system and the subtypes is important as it helps to direct and interpret imaging studies based on clinical signs to avoid delay in diagnosis of the hepatic, oculorenal and renal subtypes of JSRDs in patients in whom the molar tooth sign is identified on brain MRI. 
